Mapping of functional sites on the primary structure of the contractile tail sheath protein of bacteriophage T4 by mutation analysis.
In order to determine the functional roles of amino acid residues in gp18 (gp: gene product), the contractile tail sheath protein of bacteriophage T4, the mutation sites and amino acid replacements of available and newly created missense mutants with distinct phenotypes were determined. Amber mutants were also utilized for amino acid insertion by host amber suppressor cell strains. It was found that mutants that gave rise to a particular phenotype were mapped in a particular region along the polypeptide chain. Namely, all amino acid replacements in the cold-sensitive mutants (cs, which grows at 37 degrees C, but not at 25 degrees C) and the heat-sensitive mutant (hs, lose viability by incubation at 55 degrees C for 30 min) except for one hs mutant were mapped in a limited region in the C-terminal domain. On the other hand, all the temperature-sensitive mutants (ts, grow at 30 degrees C, but not at 42 degrees C) and carbowax mutants (CBW, can adsorb to the host bacterium in the presence of high concentrations of polyethylene glycol, where wild-type phage cannot) were mapped in the N-terminal protease-resistant domain, except for one ts mutant. The results suggested that the C-terminal region of gp18 is important for contraction and assembly, whereas the N-terminal protease-resistant domain constitutes the protruding part of the tail sheath.